. Cdc42 is necessary for cardiac alignment, and cardiac defects are specific to Cdc42 and not other Rho GTPase family proteins. Late cardiac defects in Cdc42 3 zygotic and Cdc42 N17 mutants, shown in early L1 larvae. Differentiated wildtype CBs with F-actin-rich circumferential fibers (phalloidin; B) and a dense extracellular collagen-fiber network (Pericardin; B). Differentiated cardiac tissue of Cdc42 3 zygotic (C and C) and Cdc42 N17 mutants (D and D) with persistently abnormal alignments resulting in gaps (arrowhead in C), CBs without lumen (arrowhead in D), and defective Pericardin patterning (C and D). (E and H) Heart-specific (tinC4-Gal) or pan-mesodermal (G14, 24B-Gal4) overexpression of dominant-negative Cdc42 N17 causes cardiac alignment defects. Cardiac or mesodermal overexpression of dominant-negative Rho1 N19 (F), Rac1 N17 (I), RhoL N25 (J), or activated Rho1 V14 (G) does not affect cardiac morphogenesis. Figure S2 . Quantification of ectopic heart lumina and filopodia dynamics in Cdc42
N17
and Robo, Robo2 mutants. (A) Normal heart morphogenesis. CBs are aligned (A, anti-Nmr1) and enclose a central heart lumen (arrow in A, anti-Dg). (B) CBs of flies expressing activated Cdc42 V12 show some misalignment (B) and ectopic heart lumina (arrowhead in B). (C) Frequency of ipsilateral Dg-positive lumina in hearts expressing activated Cdc42 V12 , activated Dia CA , or CdDAAM. Mutant hearts contain significantly more ipsilateral lumina than wild-type hearts. Numbers in parentheses are the number of hearts tested per genotype. *, P < 0.05; **, P < 0.01; ***, P < 0.001; n.s, not significant by unpaired t test. (D and E) Cdc42 is not required for filopodia formation. (D) CBs extend filopodia (dorsal cell portion, z stack, arrowheads) toward the midline (broken line) before dorsal closure. CBs are columnar and show regular arrangement (ventral cell portion, z stack). (E and F) Overexpression of dominant-negative Cdc42 N17 has no effect on the number or directionality of filopodia (dorsal layer, arrowheads), but CBs are misarranged within the ipsilateral row and show shape changes (arrows, ventral cell portion, z stack). The red line represents the mean number of filopodia. (G) CBs mutant for the two cardiac Robo receptors, robo and robo2, still form directed filopodia (arrowheads) at the CB leading edge. Video 1. Cdc42 is not required for filopodia formation but is necessary for correct CB shape and arrangement. Time-lapse movie of embryonic hearts expressing Actin-GFP to label filopodia, and Armadillo-GFP to label cell-cell junctions. The dorsal row shows CB filopodia and the ventral rows show CB cell shapes in control embryos (left) and with cardiac overexpression of Cdc42 N17 (right). Movies are time-lapse confocal images obtained using a laser-scanning confocal microscope (LSM710; Carl Zeiss). Frames were taken every 13 s for 10 min (controls) and every 8 s for 7 min (Cdc42
Video 2. Dynamics of GFP-tagged Drosophila nonmuscle myosin II, Zipper, during heart morphogenesis. Time-lapse movie of a developing embryonic heart expressing Zipper-GFP in CBs and PCs using the cardiac driver tinC4-Gal4. Time-lapse confocal images were taken every 18 s for 95 min using a laser-scanning confocal microscope (LSM710; Carl Zeiss).
Video 3. Dynamics of RFP-tagged Moesin (red) and GFP-tagged Zipper (green) during heart morphogenesis. Time-lapse movie showing the relative localization of Moesin-RFP to Zip-GFP. Time-lapse confocal images were taken every 37 s for 8 min using a laser-scanning confocal microscope (LSM710; Carl Zeiss).
Video 4. Dynamics of GFP-tagged Drosophila non-muscle myosin II, Zipper, after lumen formation. Time-lapse movie of Zip-GFP dynamics during heart morphogenesis. Arrowheads indicate the presence of Zip-GFP at the heart lumen surface. Zip-GFP was expressed using the cardiac driver tinC4-Gal4. Time-lapse confocal images were taken every 10.4 s for 10 min using a laser-scanning confocal microscope (LSM710; Carl Zeiss). Cross section movies were generated from the original file using the ImageJ Reslice tool at the indicated position (broken line).
Video 5. Effect of heart-specifically expressed dominant-negative Cdc42 N17 and activated Cdc42 V12 on Zipper dynamics during heart morphogenesis. Time-lapse movies of embryos expressing Zip-GFP (left), with Cdc42 N17 (middle) or Cdc42 V12 (right), under the control of the cardiac tinC4-Gal4 driver. The arrowhead indicates sustained Zip-GFP localization at the CB surface. Timelapse confocal images were taken every 10 s for 9.6 min using a laser-scanning confocal microscope (LSM710; Carl Zeiss).
Video 6. Ectopic ipsilateral heart lumen induced by cardiac expression of activated Diaphanous showing dynamic localization of Zipper GFP . Time-lapse movie of embryos expressing Zip-GFP and activated Dia CA controlled by the cardiac tinC4-Gal4 driver. Time-lapse confocal images were taken every 30 s for 30 min using a laser-scanning confocal microscope (LSM710; Carl Zeiss).
